Background
==========

Medullary thyroid carcinoma (MTC) is a neoplasia of parafollicular cells, which represents approximately 4% of malignant thyroid tumors ([@bib1]). Approximately 75% are sporadic and 25% are inherited ([@bib1]). MTC diagnosis is usually delayed, and its prognosis can be altered by earlier detection. Thus, serum calcitonin (CT) measurements have been suggested as a screening test for MTC in all thyroid solid or cystic-solid nodules ([@bib2]). The role of serum CT measurement in the evaluation of thyroid nodules has been widely discussed, and there is still no consensus about the role of CT in the initial evaluation of all thyroid nodules. Apart from problems related to cost-to-benefit ratio, false positives and low prevalence of MTC are the main factors considering CT measurement as an unnecessary tool for the investigation of a thyroid nodule.

In this case report, our aim is to present a mildly elevated basal serum calcitonin level associated with very high levels of stimulated serum CT responses may be seen in patients with papillary thyroid carcinoma, which justifies the routine CT measurement from another point of view, in the evaluation of a patient with thyroid nodule.

Case presentations
==================

Case 1
------

A 36-year-old man sought medical advise because of thyroid nodule detected during a clinical examination for an unrelated condition. Physical examination was unremarkable including nonpalpable thyroid gland. Thyroid ultrasonography revealed 18 mm solid nodule (isoechoic nodule with hypoechoic peripheral halo) in the left lobe of the thyroid gland. Serum TSH, free T3 and free T4 levels were within normal limits. Anti-thyroglobulin and anti-thyroperoxidase antibodies were not available. Since basal CT level was mildly elevated (18 pg/mL), calcium stimulation test was performed for calcitonin response ([Table 1](#tbl1){ref-type="table"}). Thyroid nodule fine-needle aspiration (FNA) was done under direct visualization with ultrasound and the cytology was compatible with 'lymphocytic thyroiditis'. The patient underwent a total thyroidectomy for the possible diagnosis of MTC because of remarkably high serum CT responses to calcium stimulation test. Histopathologic diagnosis was 'papillary thyroid carcinoma, follicular variant, 12 mm in size', as shown in [Fig. 1A](#fig1){ref-type="fig"}. Figure 1Follicular variant papillary thyroid carcinoma cells demonstrating ground glass nuclei and nuclear overlapping (H&E ×100) in case 1 (A), and in case 2 (B). Table 1Basal and stimulated serum calcitonin levels (pg/mL) during calcium stimulation test.Basal1 min3 min5 min10 min**Case 1**18240313256179**Case 2**13215229177123

Case 2
------

A 44-year-old woman was admitted to the hospital with nonspecific complaints such as back and epigastric pain and dyspnea for three months. Her physical examination was normal except a palpable thyroid nodule in the right lobe. Serum TSH, free T3 and free T4 levels were within normal limits. Thyroid nodule FNA was done under direct visualization with ultrasound and the diagnosis was 'benign lesion'. Since basal CT level was mildly elevated (13 pg/mL), calcium stimulation test was performed for calcitonin response ([Table 1](#tbl1){ref-type="table"}). The patient underwent total thyroidectomy for the possible diagnosis of MTC. Histopathologic diagnosis was 'papillary thyroid carcinoma, follicular variant, 17 and 10 mm in sizes', as shown in [Fig. 1B](#fig1){ref-type="fig"}.

Both patients gave their informed consent for the presentation of their data in the scientific manuscript.

Investigation
=============

Calcium stimulation test was done with the intravenous infusion of calcium gluconate (2--2.5 mg/kg of elemental calcium) for stimulated serum CT levels. Serum CT was measured by an immunochemiluminescent assay (Immulite, Siemens Healthcare Diagnostic Products Ltd, Lianberis, Gwynedd LL55 4EL, UK) with a reference values of up to 5 pg/mL for women and 8.4 pg/mL for men.

Treatment
=========

Both patients had total thyroidectomy as indicated earlier.

Outcome and follow-up
=====================

Case 1 is free of any symptoms and signs for thyroid papillary carcinoma at fifth year of his diagnosis. Case 2 received a course of radioactive iodine (RAI) ablation therapy five years ago, and she is free of any signs and symptoms since then.

Discussion
==========

MTC is a malignant tumor originating from thyroid parafollicular C-cells and accounts for approximately 4% of thyroid cancers. Among various substances produced by C-cells the most important one is CT that is used for detection, post-operative follow-up and evaluation of individuals at risk of developing MTC. However, the role of serum CT in the evaluation of thyroid nodules has been widely discussed, and there is still no consensus regarding the role of blood CT measurement in the initial evaluation of all thyroid nodules.

When MTC is detected in the form of a thyroid nodule, it is usually associated with metastases ([@bib3]). Therefore, early diagnosis is fundamental to improve survival rates. Thus, one way of early diagnosis is to measure basal serum CT levels, which should be further evaluated by pentagastrin or calcium stimulation tests in patients with mildly elevated serum CT levels ([@bib4]). Additionally, the measurement of CT in washout fluids of thyroid nodule aspirate may be valuable in inconclusive patients. As occurred in our patients, FNA in the diagnosis of medullary neoplasia has a limited value and about less than half of the cases of MTC can be diagnosed with FNA. Surgery was advised to the presented patients since they had elevated calcitonin levels and peak calcitonin response of \>100 pg/mL to calcium stimulation test despite having benign cytology of thyroid nodules. It has been suggested that, as soon as stimulated CT peaks of over 100 pg/mL are documented, total thyroidectomy and bilateral central neck (level VI) dissection should be discussed with the patient ([@bib5]). However, it has been shown that only 10--40% of all patients with high levels of CT is associated with a thyroid nodule actually have MTC ([@bib6]).

The first patient has the diagnosis of 'lymphocytic thyroiditis' in FNA, but very high levels of CT to calcium stimulation test led to operate the patient. Unfortunately, thyroid antibodies were not available after cytological diagnosis of lymphocytic thyroiditis also. Chronic autoimmune thyroiditis has been suggested as a cause of increased serum CT levels, however, no general consensus has been achieved regarding the levels of CT in Hashimoto's thyroiditis ([@bib7]). The limited secretory reserve of CT noted in those patients may be a consequence of a progressive C-cell destruction following nonspecific follicular and parafollicular cell damage caused by lymphocytic infiltration of the thyroid gland. Hashimoto's thyroiditis should be considered in the differential diagnosis in patients with moderately elevated serum CT levels. However, in our patient, a remarkably high CT response to calcium stimulation test cannot be explained by 'lymphocytic thyroiditis', which led us to conclude surgery. Thyroid nodules with positive calcium stimulation tests suggesting MTC and showing only thyroiditis at histology is not a usual condition.

In the second case, the patient was admitted to the hospital for nonspecific symptoms and only a palpable thyroid nodule led us to reach the final diagnosis. Although FNA revealed a benign cytology, mildly elevated serum CT in association with a very high stimulated CT level led us to suggest surgery to the patient. No ectopic CT-producing tumors were found in both patients such as neuroendocrine tumors and none of the patients were smoking or using any drug, such as beta blockers, calcium salts, glucocorticoids, proton pump inhibitors, affecting serum CT level.

An effective screening method leading to an early diagnosis may be able to modify the prognosis of MTC. Routine use of serum CT followed by a confirming stimulation test in the cases of high basal levels is the most recommended approach due to low accuracy of FNA in the diagnosis of MTC. The pentagastrin test has largely been used for many years to stimulate serum CT. The unavailability of pentagastrin in the United States and also in most European countries recently raised to meet other methods. Calcium stimulation test has been demonstrated to represent a good choice to stimulate serum CT ([@bib8]). It has been suggested that pentagastrin-stimulated CT values higher than 100 pg/mL is a strong evidence for MTC ([@bib8]). However, a lot of discussion is still present regarding the peak value of serum CT after calcium stimulation test ([@bib8], [@bib9]). Niederle B suggested that, although experience with use of calcium for stimulation of CT has been limited, stimulated peaks of over 100 pg/mL should raise the surgical option ([@bib9]).

Although our CT results may be considered as false positive for the diagnosis of MTC, we are satisfied that the test worked well and diagnosed two papillary carcinoma patients relatively earlier. It is also important to note that papillary thyroid carcinoma was not detected during FNA, which is a well-established method for diagnosing thyroid tumors, because of its high level of accuracy in predicting papillary thyroid carcinoma and has become an important initial modality for assessing the requirement for surgical resection of thyroid tumors. Follicular and papillary thyroid carcinomas have been reported to be associated with C-cell hyperplasia and high levels of serum CT levels ([@bib6]). It has been proposed that these tumors may release substances that possess a paracrine stimulatory action on the C-cells and will thus eventually raise serum calcitonin levels ([@bib10]). In the current literature, there is only one case report showing an increased serum calcitonin responses to calcium stimulation test associated with occult papillary thyroid carcinoma of the thyroid and C-cell hyperplasia ([@bib11]). However, there were no C-cell hyperplasia in our patients.

In conclusion, we suggest that, in all cases with nodular thyroid disease, but not in every visit, serum CT should be measured once and in case of normal levels, no further CT measurement is necessary. All the patients with increased levels of serum CT should be investigated carefully in order to rule out conditions other than MTC. Physicians should keep in mind that thyroid carcinomas other than MTC may also associate with high serum CT levels.
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